52 MMSD Regional Green Infrastructure Plan




MMSD’s 2035 Vision has two key elements: 1) Integrated Watershed Management and, 2) Climate Change

Mitigation/Adaptation with an emphasis on Energy Efficiency. A guiding principle is that decisions to proceed
with projects be based on the sustainable bottom line. That means MMSD’s planning, design, and operational
decisions should be made on an approach that considers balanced economic, social, and environmental values.
The Plan supports the 2035 Vision and this guiding principle, by assessing the benefits using a triple-bottom-line
approach that quantifies the economic, social, and environmental benefits of green infrastructure. For the cost

of widespread implementation, green infrastructure provides multiple benefits that matter to us all. It strengthens

the region as a great place to live.

TRIPLE-BOTTOM-LINE
BENEFITS

The sustainability of any activity can be assessed by three
interrelated categories of benefits: economic, social, and
environmental. Together, they are referred to as the triple bottom
line (TBL).

ATBL analysis is a way to identify and evaluate all of the benefits
associated with a program—not just the primary or initial reason
for engaging init (Figure 22). Green infrastructure recommended
in this Plan is intended to capture stormwater before it enters
the sewer and offsets traditional sewer infrastructure use and
costs. Green infrastructure provides many benefits that traditional
sewer infrastructure does not, though. For example, it improves
quality of life by enhancing neighborhood aesthetics and, in
some cases, even reduces crime. Green infrastructure can also
reduce pollution to area waterways and improve the air people
breathe. Green infrastructure can be less expensive than grey
infrastructure, particularly when ancillary economic benefits,
such as reduced energy needs, are considered.

To assess the broader economic, social, and environmental
benefits of green infrastructure in the region, the 12 factors
listed in Table 8 were evaluated. Quantitative analyses were
performed for the economic and environmental factors, while
social benefits were qualitatively assessed. Green infrastructure
strategies that provide social benefits can also impart measurable
economic benefits, such as increased property values.

FIGURE 22

TBL Benefits

A TBL analysis was conducted to document the multiple benefits
of widespread green infrastructure implementation.

TABLE 8
Triple-Bottom-Line Analysis Factors

Economic Benefits
1 Green Job Opportunities

2 | Reduced Infrastructure Costs

3 Reduced Pumping and Treatment Costs
4 | Increased Property Values

Social Benefits

5 | Improved Quality of Life and Aesthetics
6 | Improved Green Space

Environmental Benefits

7 Captured Stormwater Runoff

8 | Reduced Pollutant Loadings

9 | Increased Groundwater Recharge
10 | Reduced Carbon Emissions

11 | Reduced Energy Use for Cooling
12 | Improved Air Quality
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TRIPLE-BOTTOM-LINE SUMMARY

The Plan summarizes the multiple economic, social, and environmental benefits that green infrastructure provides residents,
municipalities, and the public. For instance, public works officials can experience improved operations of existing sewers with green
infrastructure. Green infrastructure reduces stormwater poliution, helping municipal engineers and developers meet water quality
regulatory requirements. The public benefits from green space, reducing crime, and increasing property values. Property owners
benefit from energy savings, more naturally beautiful and aesthetically pleasing neighborhoods, and higher property values where
green infrastructure is constructed. The summary below is at full build-out.

Economic Benefits

Green infrastructure can save money compared to traditional sewer infrastructure. The most compelling
economic benefits of green infrastructure are often related to its ability to help sewers work better.
Economic benefits quantified in more detail in the Plan include the following:

+ Infrastructure Savings: Green infrastructure saves $44 million in infrastructure costs in the combined
sewer service area compared to constructing more Deep Tunnel storage.

+ Green Job Opportunities: Green infrastructure develops over 500 green maintenance jobs at full
implementation and 160 construction jobs on average each year.

+ Property Values: Green infrastructure increases property value by an estimated $667 million
throughout the MMSD planning area.

Social Benefits

Numerous studies cited in the Plan have shown that an enhanced connection to the natural environment
contributes to the health and safety of residents. Green infrastructure implementation improves
existing green space and provides the following:

+ Quality of Life: Green infrastructure improves quality of life and aesthetics.
+ Crime Rates: Green infrastructure lowers crime rates.

+ Reduction of Stress: Green infrastructure reduces stress by providing calming natural areas and
green space.

+ Green Spaces: Green infrastructure increases green space with native vegetation and
recreational enjoyment.

Environmental Benefits
Green infrastructure captures, retains, and infiltrates stormwater; sequesters carbon; and cools through
shading. The processes provide multiple benefits to the environment, including the following:

+ Groundwater Recharge: Green infrastructure recharges up to 4 billion gallons per year.

+ Carbon Emissions: Green infrastructure provides a reduction of 73,000 tons of carbon dioxide (CO,)
per year (equivalent to the emissions from 14,000 vehicles) and an annual social cost benefit
(including impacts of climate change on human health, property damages from increased flood
risk, and other impacts) of $1.4 million.

+ Energy Conservation: Green infrastructure saves 16,500 megawatt hours per year equating to a
cost savings of $1.5 to $2.1 million.

+ Air Quality: Green infrastructure reduces emissions by 8 tons carbon monoxide, 103 tons nitrogen
dioxide, 403 tons ozone, 190 tons particulate matter, and 115 tons sulfur dioxide, leading to improved
health worth $9.1 million in annual health care savings.

+ Stormwater Regulations: Green infrastructure provides an asset for developers and municipalities
to meet stormwater quality and quantity regulations and support reductions in polluted stormwater
for anticipated total maximum daily load (TMDL) implementation: 14.8 billion gallons of captured
stormwater per year with annual reductions of up to 15 million pounds of total suspended solids
(TSS) and 54,000 pounds of total phosphorus (TP).
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Installing green infrastructure
strategies will require an
average of 160 construction
jobs per year during project
implementation, and over
500 maintenance jobs,

once constructed!

The $178 million of green
infrastructure storage in the
combined sewer service area
is equal to $222 million of
Deep Tunnel storage volume.

TRIPLE-BOTTOM-LINE ANALYSIS

Economic Benefits

Green Job Opportunities

Green infrastructure in the Plan will spur the development of jobs for constructing and
maintaining new facilities over the implementation period. On average, there will be
160 new construction jobs per year. Once the new facilities are constructed, there will
be over 500 green operations and maintenance jobs.

The construction job estimate assumes a linear implementation of the Plan over 25 years.
For this calculation, it is assumed that 33 percent of the annual program cost would
be spent on construction labor based on the cost breakdown of similar green
infrastructure installation and average construction job labor costs.

The operations and maintenance job calculation assumes that 77 percent of the annual
operations and maintenance cost of the Plan would be allocated to labor, based on
operations and maintenance experience from the City of Philadelphia, detailed in the

“Inspection and Maintenance Program Development for the City of Philadelphia’s Green
Stormwater Infrastructure” (Philadelphia Water Department 2011).The job calculations
also take into account landscape maintenance job labor costs. Gallon for gallon, the
green infrastructure recommended in this Plan is less expensive than tunnels of
comparable volume.

Reduced Infrastructure Costs

Widespread implementation of green infrastructure throughout the region can offset
the need to build and maintain conventional grey infrastructure. An investment of
$178 million for green infrastructure in the combined sewer service area (just 6 percent
of the MMSD planning area) enables the potential capture and storage of 91.6 million
gallons of stormwater. Using the cost of the Deep Tunnel construction that would be
required to capture this same volume as an indicator of grey infrastructure cost, the
investment equates to a $222 million investment in grey infrastructure. This calculation
is based on a capital cost of $2.42 per gallon of Deep Tunnel construction, design, and
engineering, as described in “Fresh Coast Green Solutions” (MMSD 2009). Gallon for
gallon, the green infrastructure recommended in this Plan is less expensive than tunnel
storage of comparable volume.

Capturing stormwater in green infrastructure strategies will also reduce the need for
additional grey infrastructure in the separate sewer service area (94 percent of the
MMSD planning area). Region-wide implementation of green infrastructure to capture
the first 0.5 inch of rainfall from impervious areas from every storm will reduce stress
on existing drainage infrastructure and reduce the need for additional storm sewer
capacity in areas with existing drainage problems.

Also, coordination between the Plan and MMSD’s Private Property Inflow and Infiltration
Reduction Program can produce synergies by using green infrastructure to achieve
the overarching goals of reducing basement backups and sewer overflows. By capturing
the first 0.5 inch of rainfall from impervious areas for every storm, properly implemented
green infrastructure strategies should reduce inflow and infiltration to sanitary sewer
systems.

In addition, green infrastructure strategies, such as bioretention and rain gardens, filter
out pollution in stormwater, such as phosphorus and suspended solids. Green
infrastructure strategies will reduce the need for stormwater management facilities to
meet TMDL goals now under development in the Milwaukee, Menomonee, and
Kinnickinnic River watersheds.
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Reduced Pumping and Treatment

By capturing stormwater that would otherwise enter the Deep Tunnel, green
infrastructure reduces the need for tunnel pumping and associated wastewater
treatment. Annual reductions in flow to the Deep Tunnel from areas with green
infrastructure is estimated at 66 percent based upon typical green infrastructure
performance. There may be an estimated reduction of up to 1.31 billion gallons of
pumped volume per year and 900 million gallons of reduced treatment per year after
Plan strategies are fully implemented.

Increased Property Values

Green infrastructure strategies, such as rain gardens/bioretention and stormwater trees,
have the potential to increase property values due to the aesthetic enhancements
they provide to a neighborhood.

The triple-bottom-line (TBL) analysis  Gyeen Infrastructure with Reduced Basement Backups
indicates a potential property value increase (one example only)

of $667 million ($409 million in residential g v S
._A,\__-:'-, -_';:

areas, $238 million in commercial areas, and
$20 million in industrial areas) after Plan
strategies are fully implemented. In its
analysis, the consultant team applied a 4
percentincrease to 2011 average equalized
assessed values for the portions of residential,
commercial, and industrial areas receiving
green infrastructure with the Plan. The one-
time factor of a 4 percent increase is based
on the median property value increase
among nine studies of property value
impacts from green infrastructure
implementation throughout the United
States, as explored in “Determining the
Potential of Green Infrastructure to Reduce
Overflows in Milwaukee” (MMSD 2011) and
may be conservative based on the study
cited below.

In 2004, MMSD sponsored a downspout disconnection, rain barrel, and rain garden
program that effectively managed stormwater. A review of basement backup

complaints in 2010 shows that fewer calls occurred in areas where these strategies
A local study conducted by The Center for were implemented.

Economic Development at the University of
Wisconsin—Milwaukee called “Center for

609_MMSDGIP_3_MKE

Economic Development Study on Impact of Green Infrastructure on Property Values A study of local property
within the Milwaukee Metropolitan Sewerage District Planning Area” confirms the link
between green infrastructure and increased property values. The study assessed values
for residential, commercial, and industrial properties in areas where green infrastructure ~ Wisconsin-Milwaukee Center
strategies were implemented in the Milwaukee region. Areas studied included a
neighborhood in the Village of Shorewood, the neighborhoods near Lincoln Creek,
the Menomonee Valley Redevelopment, and the Pabst City commercial redevelopment.
Property value increases were correlated with green infrastructure implementation in of nationwide studies that
the Lincoln Creek, Menomonee Valley, and Pabst City areas. There was no definitive
correlation in the Shorewood study area (UWM CED 2012).

value data by the University of

for Economic Development
corroborates the findings

correlate increased property

values with green infrastructure.
Social Benefits

Improved Quality of Life and Aesthetics

Many studies have noted the positive impacts on quality of life in urban areas from
improved aesthetics, increased recreational space, and a connection to the natural
environment. “Managing Urban and High-Use Recreation Settings” found that office
workers who can see nature from their desks report greater job satisfaction and lower
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Menomonee Valley Redevelopment
Incorporating green infrastructure in
redevelopment project revitalizes community.

Urban redevelopment creates more economically, socially, and
environmentally sustainable cities by recycling land. The Menomonee
Valley Industrial Center and Community Park project is an excellent
example of redevelopment that used regional stormwater best
management practices and green infrastructure in its planning to
create land ready for development. Individual developers did not
have to worry about stormwater requirements. In addition, the
redevelopment achieved multiple triple-bottom-line benefits.

Environmental Benefits. The stormwater reservoir/treatment facilities
use natural materials that treat stormwater from 85 acres of the
development to a quality that exceeds discharge requirements and
removes 80 percent of total suspended solids. Building these facilities
as part of the redevelopment removed the issue of stormwater runoff
management as a hurdle for potential developers.

Social Benefits. An integrated park space near the stormwater facilities
connect with a regional trail system. The recreational green space
offers nearby residents and trail users additional amenities and river
access for the first time in decades.

Economic Benefits. Increased city tax revenue from the development
has resulted in an estimated increase of ecological, recreational, and
aesthetic resource site value totaling more than $120 million. Land
has sold at prices between $110,000 and $120,000 per acre.
Approximately $28.5 million in public investment has resulted in
$84 million in private development by eight private businesses since
2006.




